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IHosicHuTeJIbHASA 3aNIMCKA.

Pabouass mporpamma AHO  «COII wum. U. II. CernoBoii» mo y4eOHOMY HpEIMETY
«Dusukay» (0a30BBI ypOBEHB) SBISETCS OCHOBOW B co3laHuu Pabodel mporpamMmbl yauTens
no ydeOHoMmy mnpenmery «®Pusnka», OpPUEHTUPOBAHHOM Ha COBpEMEHHBbIE TEHACHLIHUU B
HIKOJIbHOM 00pa30BaHUM U aKTHBHbIE METOJAMKHU OOYUYEHHMsI, TIO3BOJIUT pealn30BaTh B Mpoliecce
npenofaBaHus GU3NKH COBPEMEHHBIE TTOIXO/bI K JTOCTHKECHUIO TMYHOCTHBIX, METAIIPEAMETHBIX
U TPEJMETHBIX pe3yabTaToB o0ydeHus, copmynupoBanusix B ®I'OC OOO; onpenenuts u
CTPYKTYpUpPOBAaTh IUIAHUPYEMbIE pe3yNbTaThl OOydeHHUs U coAepkKaHHe Y4eOHOTo MpeaMera
«®wuzuka» o romgam oOydeHus B coorBeTcTBUU ¢ OI'OC OO0, ®OII OO0, Ilporpammoit
BOCIIUTaHMS;, pa3paboTaTh KaJeHIapHO-TEMaTHUYECKOe IUIAHUPOBAHHE C YUYETOM OCOOCHHOCTEU
KOHKPETHOT'O KJIacca, HCIOJIb3Yysl PEKOMEHJOBAaHHOE paclpeleieHne yu4eOHOTO BpeMEHH Ha
U3YYEHHUE ONPEAeNIEHHOTO pa3/eNna/TeMBbI.

CopepxaHue nporpaMMmbl o (pU3MKe HAMpaBlIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYAIOUINXCS M OPTaHU3AIUI0 U3YYeHUH (PU3MKH Ha JIESTETbHOCTHON OCcHOBe. B
nporpaMMe Mo (pU3MKE YYHUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOIO MpeaMeTra B peaH3aliu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METalPEAMETHBIM pe3yJbTaTaM
o0ydeHHs, a TaKKEe MEXIIPEJIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMs.

[Iporpamma 1o (Qu3MKe yCTaHABIMBAET paclpeseieHue y4eOHOro MaTepuasia 1o rojam
oOydeHust (1Mo Kiaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
ocobeHHOCTeH 00ydJaronIXxcs.

Ousmka SBISAETCS CUCTEMOOOPA3YIOUIMM JJIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XHUMHEH,
Ouosiorueii, actpoHoMuel u (GU3NIECKO reorpadueld, BHOCUT BKJIJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Hamboiee SICHble 00pa3ibl NMPUMEHEHHS HAy4YHOrO METoja
MO3HAHUS, TO €CTh CII0C00a MOMyYeHUs JOCTOBEPHBIX 3HAaHUH O MUpe.

Onna W3 TIaBHBIX 3a7ad (U3HYECKOro 0Opa3oBaHHS B CTPYKType o00Iero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0yJaromuxcs.

Wzyuenne ¢us3ukum Ha 0a30BOM ypOBHE TpEANONAraeT OBJaJCHUE CIECTYIOUMMH
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTD!

HAy4YHO OOBSACHATD SBJICHUS,

OLIGHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIICIOBAHMS;

HHTCPHNPCTUPOBATL HJAHHBIC W HCIHOJB30BATH HAYYHBLIC JOKa3aTCIILCTBA [JIA TMOJYUCHUA



BBIBOJIOBY.

Henu nzyvyenus PpU3NKH:

npuoOpeTeHne MHTEepeca M CTPeMIICHHsI O0yJaloIuXcs K HAyYHOMY HM3YYCHHMIO HPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MIPEICTaBICHUI O HAYYHOM METO/I€ MO3HAHUS U (HOPMUPOBAHHE

UCCIIEI0OBATEIBCKOTO OTHOIIECHHS K OKPY/KAIOIIUM SIBIICHUSIM;

¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTara H3yueHHs OCHOB CTpPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHue MpeAcTaBICHUI 0 posin (PU3UKHU IS pa3BUTHS APYIUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE TPEACTABICHMA O BO3MOXKHBIX cdepax Oyaymed npodeccuoHanbHON
NESATeTLHOCTH, CBS3aHHOM C (U3MKOHM, MOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B OTOM
HaIpaBJICHUH.

JlocTikeHue 3THX IeNIei MporpamMmsbl 1o (pU3UKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pazoBaHMUs
o0ecreynBaeTcsl PeHICHUEM CIeIYIOINX 3a/1a4:

NpUOOpeTeHNe 3HAHUI O JUCKPETHOM CTPOCHHMM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHne YMEHHUH ONMHCHIBATH U OOBSICHATH (PU3NUECKUE SIBICHUS C HCIIOJIb30BAaHHEM
[IOJIyYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUIINX paCYETHBIX 3a]]a4 C UCIOJIb30BaHUEM (PU3MUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE yMEHUU HAOMIOIATh MPHUPOJHBIC SIBICHUS M BBITOIHATH OMBITHI, J1a00paTOpHEIC
paboThI M SKCHIEPUMEHTAIBHBIE HCCIICAOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB;

OCBOCHME MPUEMOB paboThl ¢ wuHPOpMaNKEeH (GU3NIECKOTO0 COACp)KaHUsI, BKJIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (DU3UKH, aHAIM3 U KPUTUYECKOE OLIEHHWBaHUE
uHpOpMaILNK;

3HAKOMCTBO €O cdepamMu MpodeccroHAbHON AEATeTbHOCTH, CBS3aHHBIMU C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSX (PU3NUECKON HAYKH.

OO0miee YKMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3ydeHUs (U3MKKM Ha 0a30BOM YpPOBHE, -
1704acoB: B 8 ki1acce - 68 yacoB (2 yaca B Hezelto), B 9 kiacce - 102 yaca (3 yaca B HEACIIO).

[Ipennaraemslii B mporpaMme 1o (hu3MKe nepeueHb J1abopaTOPHBIX paObOT U OMBITOB SIBIISETCS

PEKOMCHAATCIbHBIM.



Conep:xxanue o0yuenusi B 8 kiaacce.

TerioBbie SIBICHUS.

OCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH CTPOEHHs BellecTtBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJI. ONbIThI, TOATBEPAKAAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TEOpHH.

Mopenu TBEPIOTO, KUIKOTO W ra3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIC SBICHUA. TeminoBoe
pacIIUpEHUE U CKATHUE.

Temneparypa. CBs3p TeMIeparypbl CO CKOPOCTBIO TEIUIOBOIO JBMKEHHUS YaCTHILI.
Buyrtpennsss sHeprusi. CrmocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: TerJionepenada u
COBEpIIIeHHE padoThl. BUIbI TeIUIONEpe1aun: TEeIIONMPOBOAHOCTD, KOHBEKIINS, U3ITYUCHHE.

KoymmuectBO TemmoTel. YIenbHas TEIIOEMKOCTH BellecTBa. T1eIIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHue W OTBEpAECBAHHE KPHUCTAJUTMUECKUX
BEIIECTB. YeibHasg TeroTa IulaBieHus. [lapooOpa3oBanue W KoHaeHcauus. McmapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntumner padoTel TermoBeix aurateneit KITJ[ termoBoro npurarens. TemnaoBbie IBUTATEIN
Y 3alIUTa OKPY>KaIOIEel Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

JeMmoHcTpanuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBeHU cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

Habmroienne TemnoBoro paciipeHus Ted.

W3menenne naBiaeHus ra3a mpyu K3MEHEHHH 00bEMa M HAarpEBaHUH WA OXJIAXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypshl.

Buael Terionepenayn.

OxnaxxJIeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.
CpaBHeHuE TEIIIOEMKOCTEN PAa3JINYHBIX BEIIECTB.
HaOironenne KumeHns.

Habmoienue nocTostHeTBa TeMIEpaTyphl MPH TIaBJICHUH.



Mopenu TemIOBLIX NBUTaTEICH.

JlaboparopHble paObOTHI U OTIBITHI.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHHUS.

OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIU caxapa.

OnbIThI 1O HAOIIOEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTE U TBEPABIX

Tell.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0bEMa M HarpeBaHUs
WJIU OXJIQXKICHHUS.

[IpoBepka THUIOTE3bl JHMHEWHONH  3aBUCHUMOCTH  UIMHBI  CTOJIOMKA  JKUJKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTyphl.

Habmioienue n3mMeHeHust BHyTPEHHEH SHEPTUuu Tela B pe3ynbTare TEIJIonepeaayu U paboThl
BHEIIIHUX CHII.

HccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOTHON U ropsiueit

BOJIBL.

OmnpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TEIJIO0OOMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM.

Ornpenenenne yaelbHOU TEIIIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca UCIIApEHHUs.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ornpenenenne yAeIbHON TEIIOTHI IJIaBICHUS JIb/IA.

DNEKTPUYECKUE U MarHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsAloB. B3aumoneicTBue 3apsKEHHBIX TEll.
3akon Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsA0B U
PACCTOSIHUSA MEXIY TeJlaMu).

Onexrpuueckoe nojie. Hanpspk€HHOCTH aneKkTpuueckoro noss. [Ipuniun

CYINEPIO3ULMH IEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DIEeMEHTAPHbBIN 3JIeKTprudYecKkuil 3apsaa. CTpoeHue aroma.
[IpoBOIHUKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

ONEeKTpUYEeCKU TOK. YCIOBHS CYLIECTBOBaHMS JJIEKTpUYECKOro Toka. McTouHukum
IOCTOSIHHOTO TOKa. J[eHCTBHS 3JIEKTPHUECKOro TOoKa (TEMIoBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJeKTpuyeckoe HampsbkeHue. ConpoTuBiIeHUE
IPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.

HOCHGI[OBB.TG.HBHOG " napaJlJICJIbHOC COCAUHCHUEC ITPOBOJHUKOB.



PaGoTta u MOITHOCTH AJIEKTpHYECKOro ToKa. 3akoH J[xoynsa-JIeHma. DneKkTpuyeckue menu u
NOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTossnable MarumThl. B3aumoneldcTBHE ITOCTOSHHBIX MArHUTOB. MaruuTHoOE IIoJje.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I KUu3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
3JIEKTPUYECKOr0 TOKa. [IppuMeHeHune 31eKTpOMarHuToB B TEXHUKE. J[eiiCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTEsIeH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitel  Dapanes.  SBneHue  snexkTpoMarHUTHOW  mHAykuuu. [IpaBuno  Jlenua.
OnektporedHeparop. CrnocoObl TONYYSHHUS JJICKTPUYCCKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

JeMmoHcTpanuu.

DJIeKTpHU3alus Tell.

JIBa pona NEeKTpUUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apsHKEHHBIX TE.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKast UHTYKLIUSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3aPAJIOB.

[IpOBOTHUKY U TUATEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.

M cTOYHUKH TTOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUH TOK B )KUIKOCTH.

I"a3oBrIi1 pazpsz.

N3mepenue cuiibl Toka aMIepMETPOM.

N3Mepenne 371eKTpUYecKOro Harps>KeHUsT BOJTBTMETPOM.

Peocrar u Mara3uH COpOTHBIIECHUA.

BsanmoelicTBre MOCTOSHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTHU Pa3IeIeHHs TOJI0COB MarHUTA.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe nojie ToKa. JJIEKTPOMAarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Onbrter @apages.

3aBHCUMOCTh HaIlpaBJICHUA HHAYKIIUOHHOI'O TOKa OT yCJIOBI/II\/'I €0 BOBHUKHOBCHMUA.



DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

JlaboparopHble paObOTHI U OTIBITHI.

OnbITHI 1O HAOTIOIEHUIO IIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COPUKOCHOBEHHUHU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIA HA MPOBOJHUKH U AudeKTpuKku. COopKa u
poBepKa pabOoThHI MEKTPUUECKON e MMOCTOSIHHOTO TOKaA.

N3mepenue u peryiupoBaHUe CUJIbI TOKA.

N3mepenue u peryniupoBaHue HaPsIKEHUSL.

HccnenoBanue 3aBUCHMOCTH  CHJIBI TOKA, MAYLIETO YEpPE3 PE3UCTOpP, CONPOTUBIECHUS
pe3UCTOpa U HAPsHKEHUS Ha pE3UCTOpE.

OnbIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUYECKOT'O COPOTUBIICHUS IPOBOAHUKA OT
€ro JUIMHBI, TJI0IIA U OTEPEYHOT0 CEUCHHS U MaTepHara.

[IpoBepka npaBuia CI0KEHUS HAPSHKEHUH IPH MTOCJIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia Asisi CUITbI TOKA MPU NApAILIEILHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AEKTPUIECKOTO TOKA, HIYILEro Yepe3 pesuctop. OnpeneneHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIsIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIEr0 Yepe3 JIAMIIOUKY, OT HANPSKEHUS HA HE.

Omnpenenenne KIIJ[ narpeBaTens.

UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUSI IOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX O0BbEIMHEHUU U Pa3/ICICHUN.

HccenenoBanue 1elcTBUS AIEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPEIIKY.

OnbITEL, JTIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJCUCTBUSL KaTYIIKM C TOKOM U
MarHuTa OT CUJIbI TOKA M HAMPABJICHUS TOKA B KaTYIIIKE.

N3yuenue neicTBUS MAarHUTHOTO IOJIS1 HA IPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u usyueHue padoThl AIEKTPOABUTATENSL.

N3mepenue KIIJI anexTpoaBurareabHON yCTaHOBKH.

OnbIThl 1O HCCIAEAOBAHUIO SIBIICHUS AJIEKTPOMAarHUTHOM HMHIYKUHUM: HCCIEAOBAHUE
V3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS NHAYKIMOHHOTO TOKa.

Conep:xxanue o0yuenusi B 9 kiaacce.

MexaHn4yecKue SIBJIICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JABWKEHMS. PaBHOMEpHOE MpsIMOJIMHEWHOE JABWXKEeHHE. HepaBHOMepHOE
NpsIMOJIMHEHOE JBM>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsMONHHENWHOe nBmkeHue. CBoOomHoe maneHue. OMbBIThI



[Nanunes.

PaBHOMepHOe ABIKEHHME MO OKpykHOcTH. Ilepmon m wacrora oOpamenus. JluneliHas u
yriaoBasi CKOpocTHu. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Brtopoii 3akoH Herotona. Tperuit 3akoH HeroTona. Ilpuniun
CYNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUila TPEHUS CKOJIbKEHHUS, CUJIa TPEHUSI TIOKOS,
JIpYTUe BUIbI TPEHMUSL.

Cuna TsHKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHe CBOOOTHOTO majieHus. J{BukeHue
manet Bokpyr CousHia. [lepBas kocMuueckasi CKOpocTs. HeBeCOMOCTh U meperpy3ku.

PaBHOBecue marepuanbHOil ToukH. AGCOMOTHO TBEPAOE Teo. PaBHOBecHe

TBEPAOTO TeJIA C 3aKPEIUIEHHON OCBIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3MmeHeHue ummyinbca. MMmynbe cuibl. 3aKOH COXpPaHEHHUS HWMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckass pabota W MOHIHOCTb. PaGoTa cunm TspkectH, ynpyroctd, TpeHus. CBA3b
Hepruu u pabothl. [loTeHUManbHas SHEPrus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMJIH.
[ToTreHmanpHas sHEeprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKOM SHEPIHUH.

JeMoHcTpanuu.

HabmoneHne MexaHHUeCKOTro ABMKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHE ITyTEW U TPACKTOPHUM ABUKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

N3mepenue ckopocTH U YCKOPEHMSI IPSIMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBH)KEHUS.

Habmroienue 1BHKEHUS Tella 0 OKPY>KHOCTH.

Habmioienne MexaHHMYeCcKUX SBIIEHUH, MPOUCXOSAIINX B cUcTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCUTEIBHO KaOWHEeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

HabGnronenue paBeHCcTBa CUJT TIPH B3aUMOJICHCTBUAN TEJI.

W3meHenune Beca Tena Npu YCKOPEHHOM JIBH)KEHUH.

IIepenava nmmynbsca Ipu B3aMMOJEHCTBUU TEIL.

[IpeoOpazoBaHusi SHEPTUU NPU B3aUMOACHCTBUH TEIL.

CoxpaHeHrEe UMITYJIbCA PU HEYTIPYTOM B3aUMOICUCTBUH.

CoxpaHeHue UMITyJbca MpU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

HabmioneHne peak THBHOTO JABHKEHHUSL.

CoxpaHeHue MEXaHUYEeCKON SHEPTUH MPH CBOOOIHOM MaICHUH.



CoxpaHeHne MEXAaHUYECKOM SHEPTUU NIPH IBHKEHHUH TeJIa M0 JEHCTBUEM IMPY>KUHBI.

JlaboparopHbie pabOTHI U OTIBITHI.

KonctpynpoBanue Tpakta Jjisi pa3roHa W JaJIbHEHIIEr0 paBHOMEPHOTO JBMXKEHHUS ILIApHKa
WU TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOIbKEHUS OpycKa WM JABMXKEHHUS IIapuKa M0 HaKJIOHHON
MJIOCKOCTH.

Ornpezenenne yCKOpeHus Tejla Npyu PpaBHOYCKOPEHHOM JIBU>KEHHUH 110 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBHKEHUH Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTessl: eciiu MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3 HaYaJlbHON CKOPOCTH MyTH
OTHOCSITCS KaK psAJl HEYETHBIX YK CEII, TO COOTBETCTBYIOLINE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHITBI TPEHHUSI CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOT'O JABJICHUS.

Onpenenenne ko3P hUITMEHTa TPESHUS CKOTBKCHUS.

Ornpenenenne >kECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPSHUS TIPU PABHOMEPHOM JIBHIKEHUH Tella 10 TOPU30HTATBHON
MTOBEPXHOCTH.

Onpenenenne pabOThl CHJIBI  YIPYrocTH TMpH MOABEME TIpy3a C€ HUCHOJIb30BaHHUEM
HETOJIBIYKHOTO U MOJIBIXKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUsI SHEPTUH.

Mexannueckue KoneGaHus U BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: IEepUoja, 4YacToTa,
aMIuTyna. MaremMaTud4ecKuil U NPYKUHHBIM MasTHUKHU. [IpeBpalieHue »>HEprum Inpu
K0JIe0aTEIbHOM JIBHKECHUH.

3aryxatomue koJjiebaHus. BriHyXneHHbIe KosieOaHus. Pe3oHanc. MexaHWuecKkue BOJIHBI.
CaoiicTBa MexaHN4eCcKuX BOJH. [IpononbpHble U monepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.

JeMoHcTpanmmy.

Hab6nronenue konebanuii Te moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habnronenre BEIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmroienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

JlaboparopHbie paObOTHI U OTIBITHI.



Omnpenenenne 4acTOThl U Meproia KojaeOaHuit MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acTOThI U IEpUOIa KoJIeOaHU PYyKMHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH MEpHOa KONeOaHWN MOABEIICHHOTO K HUTH I'py3a OT JUIMHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTHY TIeproa KojeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

[IpoBepka He3aBHCHUMOCTH TepHOJa KOJIeOaHUHM Tpy3a, MOABELICHHOTO K HHUTH, OT MAacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh IMEpHOJa KOJIeOaHUM NMPYKUHHOTO MasTHHKA OT
MAaccChl Ipy3a U KECTKOCTH NPYKHUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

DIIEKTPOMArHUTHOE TOJI€ U 3JIEKTPOMArHUTHBIE BOJHBI.

DJIEKTPOMArHUTHOE MOoJie. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA

3JEKTpOMarHuTHBIX  BoJH.  [llkama  snekTpoMarHuTHBIX ~ BOJH.  Mcnosb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoHOBBIE CBOMCTBa CBETA.

JeMoHcTpanmu.

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

BouiHOBBIE CBOJICTBaA CBETA.

JlaboparopHbie paObOTHI U OTIBITHI.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

CBeTOBBIE SBJICHMUS.

JlyueBag mopens cBera. Mcrounumku cBera. IIpsMonuHeiiHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npesioMiieHus cBeta. [[oTHOe BHYTpEHHEE OTpaKEHUE

cBera. Mcronb30BaHNe MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITUYECKUX CBETOBOJIAX.

JIunza. Xop myyeii B muH3e. OnTuyeckas cuctema ¢oroarnrmapara, MUKpPOCKOIIA U TENECKOTIa.
I'ma3 xak onruueckas cucrema. biam3opykocTs U JalbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

JeMoHcTpanuu.

[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tomyyenue n300pakeHHii B TNIOCKOM, BOTHYTOM U BBITYKJIOM 3epkanax. [Ipenomnenue
CBETa.

ONOTUYECKUH CBETOBO/I.



Xox tydeit B coOuparomei JTruH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[Monmyuyenne n300pa>keHMt ¢ TOMOIIBIO JINH3.

[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

Mopens riasa.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Toydenue 6emoro cBeta Mpu CIOKEHUU CBETAa PA3HBIX 1BETOB.

JlaGopaTopHbie pabOTHI U OTBITHI.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPAaKEHUs CBETOBOTO JIyda OT yriia najaeHus. M3ydenue
XapaKTePUCTUK U300paKeHUs MPEIMETa B TUIOCKOM 3epkaiie. MccrienoBanue 3aBUCIMOCTH yTIia
MPEJIOMJIEHUSI CBETOBOTI'O Jy4a OT YIJIa MaJeHUs Ha TPAHUIIE «BO31YX-CTEKIIO».

[Toryuenne n300paskeHHA ¢ TOMOIIBIO0 COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI coOuparomieid TuH3bI. OTBITH 110
Pa3I0KeHUI0 OEJIOro CBETa B CIIEKTP.

OMNBITHI O BOCIIPUSATHUIO I[BETA MPEAMETOB TP UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.

KBaHTOBBIC sIBIICHUS.

OmneiTer Pe3epdopna u mmanerapuast moaens atoma. Moaens aroma bopa. Mcnyckanue u
noTJIolIeHue ceeta atoMoM. KBaHThl. JInHeyaThie CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mopzens aroMHoro siapa. M3orombsl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

Snepuble peakuuu. 3aKOHBI COXpaHEHUs 3apsiIOBOIO M MAacCOBOTO YHUCENI. DHEpPrusi CBs3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunte3a u nenenus saep. McrounHuku
sHepruu CoyHIA U 3BE3.

Snepnas sHepreruka. J[elicTBUs paguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

JleMoHcTpanuu.

CrexTpsl U3JIy4eHUS U TOTJIOLIECHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnekTp Bogopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

HabnroieHre CIuIoNIHbIX U IMHEWYAThIX CTIEKTPOB H3TYUCHHS.

HccenenoBanue TpeKOB: U3MEPEHHUE DHEPIUHU YACTULIBI 110 TOPMO3HOMY ITYTH



(mo dortorpadusim).

W3mepenne paanoakTHBHOTO (OHA.

[ToBTOpUTENEHO-0000IIAIONTNI MOTYITb.

[ToBTOpHUTENEHO-0000IIAIOIIMI MOIYJIh TPEIHA3HAYCH NJIsi CHCTEMAaTHU3allid U 0000IICHUS
MPEIMETHOTO COAECPKAHUSI U ONBbITA ACSITEILHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
bu3KKY, a TakKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (U3HKE s
00y4aromuxcst, BBIOPABIINX 3TOT Yy4EOHBIH MpeaMeT.

[Tpu M3ydyeHun NAHHOTO MOJYJIS PEANU3yIOTCS M CUCTEeMATU3UPYIOTCS BUJbI ACSITEIbHOCTH,
HAa OCHOBE KOTOpBHIX oOOecneuuBaeTcs JOCTIKEHUE TMPEIMETHBIX M MeTalpeIMETHBIX
IUTAHUPYEMBIX DPE3yJabTaToB oOOydeHUus, (GopMmupyercs eCTeCTBEHHO-Hay4YHass TPaMOTHOCTH:
OCBOCHHE HAYYHBIX METOJIOB WCCIICJIOBAHUS SIBICHUN TPUPOIALI M TEXHHUKH, OBJIAJICHUE
YMEHUSIMH OOBSACHATH (PU3NYECKUE SBICHUS, TPUMEHSISI IOJy4YE€HHbIE 3HAHUS, pellaTh 3a/1a4u, B
TOM YHCJI€ KAYEeCTBEHHBIE U KCIIEPUMEHTANIbHbIE.

[IpyHIMNIMATIBHO AEATEIbHOCTHBIA XapakTep JAaHHOTO MOAYJIS PeAIn3yeTcs 3a CUET TOTO, 4TO
00yJaromIrecs BRIMOTHSIIOT 3aJaHs], B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHUI pacro3HaBaThb U HAyYHO OOBACHATH (hU3MUECKUE SBICHUS B
OKpYKaloIlle MPUPOJI€ U MOBCEIHEBHOMN KU3HU;

UCIIONIb30BaTh HAy4YHBIE METONbI HMCCIENOBaHUs (DU3MYECKHUX SIBICHHUI, B TOM YHUCIE IS
MIPOBEPKU THIOTE3 U MOTYYEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAy4YHBIE OCHOBBI Hanbosiee BaKHBIX TOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUUYECKOTO HCIOIb30BaHMUS Pa3IMUHbIX HCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA
MPEBpAICHHS] U COXPAaHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.

Kaxxmas w3 TeM [JaHHOTO MOJyNs BKIIOYAET OKCIEPUMEHTAIBHOE HCCIIEAOBAaHUE
obobmIaromero xapakrepa. Moysb 3aBepIiacTcsi MPOBEACHUEM TUATHOCTUUYECKON U OIICHOYHOM
paboTHI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHMs.

IInanupyemsbie pe3yjabTaTbl OcBOoeHUsi (u3nku (0a30Bblii ypOBeHb) Ha YPOBHeE
OCHOBHOT0 00111er0 00pa3oBaHMus.

N3yuenune ¢u3mKu HA ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUsI HAIPABJICHO Ha JOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTAaTOB.

B pesynbrare nzydenus GU3NKU Ha YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE THYHOCTHBIE PE3YNIbTAThI B YACTH:

1. NMaTPpUOTHYECKOI0 BOCIIMTAaHUA:

MIPOSIBIICHUE MHTEPEca K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUMCKON (PU3MUECKOM

HayKH;

[IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;



2. TpaXXaaHCKOT'O U JYXOBHO-HPABCTBECHHOI'O BOCIIMTAHUSA:

TOTOBHOCTH K dKTUBHOMY Y4aCTHUIO B OGCY)K,Z[GHI/II/I O6H.I€CTB€HHO-3H3.‘-II/IMBIX U 3TUYECCKUX
npo6JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKY;

OCO3HAaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3. J3CTCTHUYCCKOT'O BOCIIMTAHUA:

BOCTIPUATHE ICTETUYECKUX KauecTB (PM3HUECKON HayKU: €€ TapMOHUYHOTO MTOCTPOCHHUS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTU;

4. INCHHOCTHU HAYYHOI'O TO3HAHUA:

OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MTO3HAHUS MUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOU JH0003HATENFHOCTH, HHTEpECa K UCCIEA0BATEIbCKON e TEIbHOCTH;

5. (l)OpMI/IpOBaHI/I}I KYJbTYPBI 310PpOBbA U SMOIIMOHAJIILEHOT'O 6narononytm$[:

OCO3HaHHE IIEHHOCTH 0E30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHUIECKOM MHUPE,
BaXHOCTH TIPABHJI OE€30MaCHOTO MOBECHUS HAa TPAHCIIOPTE, HA IOPOTaX, C AIEKTPUUECKUM U
TEIUJIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

c(hopMUPOBAHHOCTH HaBBIKA peIeKCUH, TPU3HAHKE CBOETO MpaBa Ha OMHMOKY U TaKOTO JKe
paBa y APyroro 4eaoBeKa;

6. TPYAOBOI'O BOCIIUTAHUA:aKTUBHOC Y44CTUC B PCIHICHUU IMMPAKTUYCCKUX 3a1a4 (B
paMKax CEMbH, 06paBOBaTCHBHOI>’I OpraHusalu, HaCCJICHHOT O ITYHKTa, pOAHOIO Kpaﬂ)
TEXHOJIOTHYECKON U COLIHaJIBHOﬁ HaIIpaBJICHHOCTH, Tpe6yIOI]_[I/IX B TOM 4YHCJIC U (l)I/IBI/I‘lCCKI/IX
3HAHMHI;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Tpodeccuil, CBSI3aHHBIX C PU3UKOI;

7. SKOJIOTHYCCKOI'O BOCIIMTAHUS:

OpHEHTAIMs Ha MPUMEeHeHne GU3NUeCKUX 3HAaHUH IS perieHus 3a1a4 B o0actu
Opr)KaIOH_Ieﬁ CpCanl, INIAHUPOBAHUA TOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJIG,Z[CTBI/Iﬁ JJIA
OKpYKarolle Cpeibl;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

8. amanTanuy K W3MEHSIOMHUMCS YCIOBHSIM COITHATBLHON U IPUPOTHOU CPEIbL:
MOTPEOHOCTH BO B3aUMOICHCTBHH IIPH BBHITIOJTHEHUH HCCIICIOBAHUI U IIPOCKTOB

¢bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

IMOBBIIICHHUEC  YPOBHA CBOCU KOMIIETEHTHOCTH gepe3 MPAKTHUYCCKYHO  JCATCIBHOCTD,
noTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4ucie (HOpMYyIHUpPOBATh HJIEH, TOHATHS,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBIICHUSIX;

Ooco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (DU3HKH;

IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKHUX 3HAHUM;

CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIIATH B3aUMOCBA3U IMMPUPOIHL, O6H_I€CTBa U 3KOHOMUKH, B



TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHMUIA;

OLICHKA CBOMX JEHCTBUM C Y4E€TOM BIIHMSAHMSA Ha OKPYXKAIOIIYIO Cpefy, BO3MOMKHBIX
17100abHBIX TOCIEICTBHHA.

B pesymprare wusydeHus GU3MKA Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs Y
obOyvatomerocss  OyayT chOpPMHUPOBAaHBI  METaNpPEAMETHBIC  PE3yJbTaThl, BKJIIOYAIOIINE
NIO3HABATENIbHbIC YHHMBEpCAJbHbIE y4yeOHBIE JEeHCTBHSA, KOMMYHHKATHBHbBIC YHHBEpCAJbHBIC
yueOHbIe JIeHCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbIC YUeOHbIE IeHCTBUS.

OBJ'IaI[eHI/Ie YHUBCPCAJTbHBIMU yqe6HBIMI/I IIO3HaBaTCIbHBIMHU HCﬁCTBHHMHI

1) 6asoBbie norMueckue neHCTBUS:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKH O0OBEKTOB (SIBIICHUI); yCTAaHABITUBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIIHI, OCHOBAHUS JJIs1 000OIIEHHS U CpaBHEHMUS,

BBISIBJISITH  3aKOHOMEPHOCTHM M TPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, HaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSM,

BBISIBIISITh  [TPUYMHHO-CJICJICTBEHHBIC CBSI3U TPHU HM3YYCHUW (DU3UYECKUX SBICHUHA H
MPOIECCOB, TMPOBOAWTH BBIBOJABI C HCIOJB30BAHUEM JCNYKTUBHBIX U  HHIYKTUBHBIX
YMO3aKJTFOYeHU, BBIIBUTATh TUIIOTE3BI O B3AaUMOCBSI3AX (PU3NUYECKUX BEIUYHH,

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (Gu3MYecKor 3amavn (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEUICHHUs, BHIOOP HamOoOJIee MOAXOJSIICTO C YUETOM CaMOCTOSITEIHLHO
BBIJICTICHHBIX KPUTEPHUER).

2) 06a30Bble HCCIENOBATENLCKUE NEHCTBUS:

UCIIOJIb30BaTh BOTIPOCHI KaK MCCIEIOBATEIIbCKII HHCTPYMEHT TIO3HAHMSI; IIPOBOUTH TI0
CaMOCTOSITEIIFHO COCTABJICHHOMY IIJIaHY OIBIT, HECIIOKHBIN (PU3MUECKUI SKCIIEPUMEHT,
HeOOoJIbIIIoE HeceoBaHne (U3UUYECKOTO SIBICHHUS;

OLICHUBATh Ha TNPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpMAIMIO, TMOIYYEHHYIO B XOJ€
WCCJICTOBAHMSI MITH KCIICPUMEHTA,;

CaMOCTOSITENILHO (HOPMYIUPOBaTh OOOOIICHUS W BBIBOJABI 10 pe3yJbTaTaM MpPOBEAEHHOTO
HaOJTFIOICHUS, OTIBITA, UCCIICTOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE JIalbHENIIIee pa3BUTHE (PU3MUECKUX MTPOIIECCOB,

a TaK)Ke BBIABUTATH MPEIITOJIOKEHUS 00 X PA3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

3) pab6ora ¢ uEpopManueii:

NPUMEHSTh pPa3IMYHbIE METOJbI, WHCTPYMEHTHl W 3alpochl TPU IOMCKE H OTOOpE
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM PU3nUecKor 3a/1auu;

AHAIM3UPOBAThH, CHCTEMATU3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJBbHYIO (opMy TpeAcTaBieHUus uHopManuu U



WLTIOCTPUPOBATh PellacMble 3a/la4id HECIOKHBIMU CXEMaMH, AuarpaMMaMu, HHOH rpadukoi u
X KOMOMHAIUSIMH.

OBnaneHne yHUBEPCATbHBIMU Y4eOHBIMI KOMMYHUKATUBHBIMU JICHCTBUSMU:
1) obwenne:

B X0Ji¢ OOCYXJCHHS yudeOHOTO MaTepHalia, pe3yJIbTaToB JaOOPAaTOPHBIX padOT U MPOECKTOB
3a7laBaTh BOMPOCHI 1O CYIIECTBY OOCY)XIAaeMOW TEMbl M BBICKA3bIBATh WICH, HAIICJICHHBIC Ha
pelIeHre 33a]a41 U TIOIIepKaHNe 01aroKeIaTeTbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOU CYXKJIEHUS C CY)KISHUSMU JAPYTUX YYACTHUKOB JHANIOra, 0OHAPYKUBATh
pa3Myme U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMUCHbMEHHBIX TEKCTaX; MyOJIMIHO TPEACTABISTH

PE3YNIbTaThI BHITOJIHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMUS, IPOCKTA).

2) COBMECTHAs AEATEITHLHOCTD (COTPYIHMYECTBO):

MOHUMATh WM HWCIONH30BATh MPEUMYIIECTBA KOMaHIHOW W WHIUBUIYaTbHOW pabOTHI MpHU
pelieHur KOHKPETHON (hU3UIECKOM MPOOIIeMBI;

NIPUHUMATD eI COBMECTHOH JICATEIIbHOCTH, OPTaHU30BBIBATh JCHCTBUS 10 €€ TOCTHKECHUIO:
pacmpenenaTb poju, OOCYXKIaTh MPOIECCHl M Pe3ydbTaThl COBMECTHOM paboThl, 0000maTh
MHEHUS HECKOJIBKHUX YEJIOBEK;

BBIIIOJIHATh CBOIO YacTh pPa0OThI, JOCTUTAass KadeCTBEHHOT'O pe3ylbTaTa IO CBOEMY
HAIpaBJICHUIO ¥ KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

OIICHMBATh KAueCTBO CBOETO BKJIaga B OOMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIEHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

OBnazneHre yHUBEPCAIbHBIMU YYEOHBIMU PETYISTUBHBIMU JEHCTBUSIMU:

1) camooprannszanms:

BBISIBJISITH MPOOJIEMBl B JKM3HEHHBIX M YYE€OHBIX CHUTyalMsX, TPEOYIOIIUX JUIsl pelIeHUus
¢u3nUecKux 3HAHUH;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOIXOAAX MPUHATHUS pelIeHU (MHIUBUIYaTbHOE, MPUHSATHE
pelieHus B TPyIIe, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh QJITOPUTM pelieHus (U3MYecKOd 3ajaud WM IUIaHa
UCCIICIOBaHMsI € Y4€TOM  HMMEIOIIUXCS  PECYypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH MpeiaraéMble BAPUAHTHI PEIICHUH;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) CaMOKOHTpOJIb:
JIaBaTh OLIEHKY CHTYaIlMU M MPE/JIaraTh MaH eé H3MEHEHHS;
O6'B$ICH51T]5 MMPUYIUHBI OOCTHUKCHUSA (HGI[OCTI/DKGHI/IH) PE3YIbTATOB HACATCIBHOCTHU, [1aBaThb

OLIEHKY ITPHOOPETEHHOMY OIBITY;



BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3HUECKOTO
WCCJICIOBAHMSI WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MCHHBIIHUXCS CUTYaIlUM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLCHUBATh COOTBETCTBUEC PE3yJIbTaTa UCIU U YCIIOBUSAM.

3) SMOUMOHANBHBI HHTEIUIEKT:
CTaBUTh ce0s1 HA MECTO IPYroro 4ejoBeKa B XOJE CIopa WM AUCKYCCHU Ha HaydyHYIO TEMY,

IMOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYIroro.

4) nupunsTHE CE0S U APYTUX:

puU3HaBaTh CBOE MPAaBO HA OUIMOKY MpH pelieHrnr (GU3MYECKUX 33]ay WK B YTBEPKICHUAX
Ha Hay4HbIE TEMbI M TAKOE e MPaBo IPYroro.

IIpenmeTHble pe3yJbTAThl OCBOEHHSI NMPOrpaMMbl MO (PU3HKe K KOHIY 00ydyeHusi B 8
KJjacce:

[IpenMeTrHbie pe3ynbTaThl Ha 0Aa30BOM YpOBHE JOJKHBI OTpa)xarh CPOPMHUPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

MCIIOJIb30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JBUKEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSHUSI BEIIECTBA, KPHUCTANIMYECKHE W aMop(HBIC Tella, HACHIIEHHBIA U
HEHACBHIIIICHHBI TMap, BIAKHOCTh BO3MyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, AJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U
JURIIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUECKHUM TOK, MAaTHUTHOE T10JIE;

paznuyath sBIEHUS (TEIUIOBOE pacCHIMpEHUE | CKaThe, TeIulonepeaada, TeIuioBOe
paBHOBECHE, CMauyWBaHWE, KAMWULIPHBIC SIBICHUS, WCIAPCHHE, KOHJEHCAIWs, IUIaBIICHUE,
KpucTaJM3anus (OTBEpJEBaHUE), KUIMEHUE, Terulonepenaya (TerIonpoBOIHOCTb, KOHBEKIIUS,
U3ITyYEHHUE), IJIEKTpU3alMsl Tell, B3aUMOJACHCTBHUE 3apsI0B, NEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBIE MAaTHUTOB, IEHCTBME MATHUTHOTO TOJISI HAa MIPOBOJHUK C
TOKOM, 3JICKTPOMAarHWTHAasE WHIYKIIHS) 1O OMHMCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSABIEHUE W3YYEHHBIX (DU3MUECKUX SBICHUN B OKPY)KAIOIIEM MHUpE, B TOM
yuciie GU3ndecKue sIBIICHUSI B IPUPOJIC: MIOBEPXHOCTHOE HATSHKEHUE U KAMMUISIPHBIC SBJICHUS B
IpHUpoJie, KPUCTAILIBI B TIpupoe, uznydeHue CollHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHe pOChl, TyMaHa, HHEsl, CHETa, JIEKTPHUUECKUE ABJIEHUS B aTMOc(epe, AIEKTPUIECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMJid, Japeld MOI0COB, pOJib MAarHUTHOTO TOJS JUIs
KU3HU Ha 3emiie, TIOJSIPHOE CHSIHHE, TIPH STOM MEPEBOANTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICTISITh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UICCKUX SBICHUM;

ONKCHIBATh HW3YYECHHBIE CBOMCTBA Ten W (DU3MYECKHE SIBICHUS, HCIONb3yd (QU3NYECKUE



BEJIMYMHBI (TeMIepaTypa, BHYTPEHHS YHEpPIHsi, KOJIMYECTBO TEIUIOTHI, YAelIbHas TeIIOEMKOCTh
BEIIIECTBA, YJAETIbHAs TEIUIOTa IUJIaBJICHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHMs, YyIelIbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOI()(UIMEHT TMOJE3HOrO0 JEHCTBHS TEIUIOBOW MAIIHMHBI,
OTHOCHUTENIbHAsl BIAXHOCTh BO3[yXa, D3JEKTPUUYECKUM 3apsij, CHJIa TOKa, JIIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YIEIbHOE CONPOTHBIEHHE BellecTBa, paboTa u
MOITHOCTb JIEKTPUYECKOTO TOKA), MPH ONMHUCAHUM TPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI
UCTIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €AUHUIBI (PU3HMUECKUX BEIMYHUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS W MPOLECCHI, UCIOIB3YsI OCHOBHBIC
II0JIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHMSI BELIECTBA, IPUHLIUII CYNEPIIO3ULIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH OMa JUisl yyacTKa LIeTH,
3akoH [[xoyns-JIeHa, 3aKOH COXpaHEHHs] YHEPTHH, MPH 3TOM yMETh (POpMYIHpOBaTH 3aKOH U
3alMChIBaTh €T0 MATEMAaTUYECKOE BHIPAYKEHUE;

OOBSICHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CHUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
00bsCHEHHE U3 1-2 JIOTMYECKHMX IIaroB C MCHOJb30BaHWEM 1-2 H3Yy4EHHBIX CBOWCTBA
(du3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auu B 2-3 NEHCTBHS, UCHOIB3Ys 3aKOHBI U (POPMYIIBI, CBSA3bIBAIOIINE
¢dusnyecKkue BEMUYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHChIBaTh KPATKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJaud, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,
HeoOXoauMBble Uil €€ pelleHus, MPOBOAUTH PACUEThl W CPABHHBATH NOJYYEHHOE 3HAYCHHE
($U3uUeCcKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (U3HUYECKUX METOJIOB,
UCIIONIb3YSl ONMCAHHME MCCIEAOBAHMS, BBIICISITH IPOBEPsiEeMOE MPEANOI0KEHHE, OLIEHWBAThH
IIPABWJIBHOCTb MOPSIIKA IPOBENECHUS UCCIIEJOBaHMS, IPOBOJUTH BBIBOBL;

IPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB Tel
(kanmwIIsipHbIE SIBICHHSA, 3aBUCHMOCTb [JaBJICHHUS BO3JyXa OT €ro oObéMa, TeMIleparypsbl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HAarpeBaHUs IPU H3JIYYEHUU OT LBETa MH3Iydaromen
(TorjomaIei) MOBEpXHOCTH, CKOPOCTh MCHApEHUs BOJABI OT TEMIIEPATyphl XHUIKOCTH U
wiomaan €€ IMOBEPXHOCTH, 3JEKTPHU3alUs Tel U B3aUMOACUCTBHUE 3JEKTPUUECKHUX 3apsOB,
B3aMMOJICHCTBHE TIOCTOSHHBIX MAarHUTOB, BHU3yaJIU3alllsl MAarHUTHBIX TOJE€H IMOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJSi Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA  OJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsEMbIe

MPEIOJIOKEHUS, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OPYHIOBaHHUS, OIMUCHIBATH XOJ



ombITa U (OPMYIHPOBATH BHIBOIbL;

BBITIOJHATH TPSMbIE H3MEPEHUS TEMIEPATyphbl, OTHOCUTEIHHONW BIAKHOCTH BO3/IyXa, CHJIBI
TOKa, HANpPSOKEHUS C HCIOJIB30BAHMEM aHAJOTOBBIX NPHOOPOB W JATUYMKOB (PUIUIECKUX
BEJIMYMH, CPAaBHUBATH PE3YJbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI a0CONIIOTHON MOTPEUTHOCTH;

MPOBOJIUTh HCCJICIOBAHWE 3aBUCHMOCTH OJHON (PU3NUECKOW BEIMYMHBI OT APYrod C
UCIIOJIb30BAaHNUEM TIPSMBIX H3MEpPEHUH (3aBHCHUMOCTh COIMPOTUBIEHUS IMPOBOJHUKA OT €ro
JUTMHBI, TUIOIIATU TOTIEPEYHOTO CEUYCHUS W YACIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJIHHKA,
CWJIBI TOKa, WAYIIET0 uepe3 IPOBOJHUK, OT HANpsHKEHUS Ha MPOBOJAHMKE, HCCIEIOBAaHUE
MOCNIEZI0OBATENbHOTO W MapajuieIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
UCCJICIOBAaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPECHHUSI, CIICAYys NPEI0KECHHOMY TUJIaHYy,
¢dbuKcupoBaTh pe3yabTaThl MOTYYCHHOW 3aBUCHMOCTH B BHUE TaOIUI] U TPadUKOB, MPOBOIUTH
BBIBO/IBbI 110 pe3yJIbTaTaM MCCIIETOBAHMS;

IPOBOAUTH KOCBEHHbIE H3MepeHUsi (GU3NYECKUX BENUYMH (yIelbHas TerI0EMKOCTh
BEIIECTBA, COMPOTUBJICHHE TPOBOJHUKA, paboTa W MOIIHOCTh JIJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIEIysl TPEII0OKEHHON
UHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BETUYHUHBI;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30ITaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPUHITUIBI ACUCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWMCTB C
WCIIOJIb30BAaHNEM HX OMUCAHUs (B TOM YHCIIE: CUCTEMA OTOILJICHUS JIOMOB, TUTPOMETp, TTapoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArpeBaTeIbHBIC SJICKTPONPHOOPHI (MPUMEPHI), IICKTPUUCCKUE MPETOXPAHUTENH,
DIIEKTPOMArHUT, AIIEKTPOJBUTATENb IOCTOSHHOTO TOKA), HWCIONB3ys 3HAHUS O CBOMCTBAax
(du3nUecKux sBICHUH U HEOOXOIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U M3MEPHUTENbHBIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, TIICUXPOMETP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CTOPaHMs], SJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUICCKUX
Heneil ¢ MociIeI0BaTebHBIM U MapaUIeTbHBIM COCTUHEHUEM 3JIEMEHTOB, paziinyasi YCIOBHBIC
0003HaYeHHSI SJIEMEHTOB AJIEKTPUUECKUX LIETIeH;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
bu3HYECKUX 3HAHUH B MIOBCEAHEBHOW KU3HU 11 oOecriedeHnst 6€30MacHOCTH Py 0OpaIIeHnuu ¢
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHS 3I0POBbsI M COOIOJICHUS HOPM
9KOJIOTMYECKOr0 IOBE/ICHUS B OKPYKAIOILIEH cpelie;

OCYIIECTBIIAITh MOUCK HMH(pOpManuu (Pu3ndeckoro cojaepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIONNXCS 3HAHUW W TYTEM CpPaBHEHHS JOMOJTHHUTEIBHBIX HCTOYHHKOB BBIICIATH

UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOI UM MOKET OBITH HEIOCTOBEPHOM;



UCIIOJIb30BAaTh TIPHU BBINOJHEHUM YYEOHBIX 3aJaHUNl HAYYHO-TOMYNSAPHYIO JIUTEPATYpy
(U3UUECKOro CcoJepX)aHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co371aBaTb COOCTBEHHBIC TIHCBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001Ias
UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, B TOM YHCJE IMyOJHMYHO MPEACTAaBIATh PE3YIbTaThl
IPOEKTHON WJIM HCCIIEN0BAaTEIbCKOW JEATENIBHOCTH, IMPU 3TOM TIPAMOTHO HCIIOJIb30BAThH
M3Y4YEHHBIN TMOHITHIHBIN ammapaT Kypca (PU3uKu, COMPOBOXKIATh BHICTYIUICHUE MPE3EHTAITUEH;

OpU  BBINOJIHEHUH Y4EOHBIX TIPOEKTOB U  HUCCIENOBAaHMM (PU3MYECKHX IPOILIECCOB
pacrpenensaTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/la4aMU, CICIUTD 32
BBITIOJIHEHUEM TIUIaHa JACHCTBHM M KOPPEKTHPOBATH €ro, OLIEHWBATh COOCTBEHHBIM BKJIAJ B
NEeSTeNIbHOCTh ~ IPYMIbl, BBICTPaWBaTh KOMMYHUKATHUBHOE B3aUMOJIECHCTBUE, MPOSBIIAL
TOTOBHOCTb pa3peiaTh KOHQIUKTHI.

IIpenmeTHble pe3yabTaThbl OCBOCHHMS NMPOrpamMMbl MO0 (H3HKe K KOHIY o0y4eHusi B 9
KJ1acce:

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xarb CPOPMHUPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

UCIIOJB30BaTh  IOHSATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JBMXKEHHUs, Nedopmanus (ympyras, IUIacTHUEcKas), TpeHHe,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh U TMEperpy3ku, LEHTP TIKECTH, aOCOIIOTHO
TBEPIOE TENO, HEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUUECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, LKA 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIbHO30PKOCTb, CIIEKTPBI UCITYCKAaHHs U MOTJIOIIEHUS, albda-, 6eTa- u
ramma-u3JIy4eHus, U30TOIbl, epHas YHEPTeTHKA;

paznuyath SBJICHHUS (PaBHOMEpPHOE M HEpPaBHOMEPHOE TNPSIMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE Tel, PEaKTHBHOE [BUXKEHHE, KOJieOaTenbHOe
JIBUKEHHE (3aTyxalolle U BBIHYKIEHHBIE KoJieOaHMs), pPE30HAHC, BOJHOBOE JBUKECHHE,
OTpakKeHHE 3BYKa, MPSIMOJMHEHHOE pacIpOCTpaHEHHE, OTPaKCHUE U TMPEIOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTpaKEHHE CBETa, Pa3JIOKEHHE OEJoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHENYaToro CreKkTpa H3JIy4YeHHs]) MO OMUCAHUIO0 MX XapaKTepHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBIEHHE M3YYCHHBIX (PU3MUYECKUX SBICHHH B OKpYyXKalolieM Mupe (B TOM

YUCJIC (bI/ISI/I‘-IeCKI/IC SABJICHHUA B MPUPOJAC: NPUJIMBBI U OTJIHMBBI, ABHXKXCHUC IIJIAHCT CosHeuHoMn



CUCTEMBI, PEAKTHUBHOE [IB)KEHHE HUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMU,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 5XO, LBETAa TEJ, ONTUYECKHE SBICHUS B
npupoje, Ouoornvyeckoe JeWcTBUE BHIUMOIO, YIbTPa(HONIETOBOIO M PEHTICHOBCKOTO
U3ITy4YeHUHN, €CTEeCTBEHHBIH paJWOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PpPaJdOaKTHUBHOE
U3ITy4YeHUE NPUPOJHBIX MHHEPAJIOB, ICHCTBHE pPAaJUOAKTHUBHBIX HW3Iy4YE€HUN Ha OpraHu3M
YeJoBeKa), IPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337a4y B YUe€OHYIO, BBIIEIATh CYIIECTBCHHbIC
CBOICcTBa (pU3HAKK) PUBNIESCKUX SIBICHUM;

ONKCHIBATh HW3YYECHHBIE CBOMCTBA Ten W (DU3MYECKHE SIBICHUS, HCIONb3yd (QU3NYECKUE
BEJIMUMHBI (CPEAHSISl U MTHOBEHHAs CKOPOCTh TeJla PU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CWJIAa YINPYroCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOJHOTO MAaJIeHHs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHIIbI, MEXaHW4yecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAS 3HEPIusl Teia, MOJHATOTO HaJl MOBEPXHOCTHIO 3E€MJIH,
MOTEHLMaJIbHAs YHEPrusl CXKAaTOM NpPYKHUHBI, KUHETHYecKas JHEeprus, MOojHas MeXaHW4yecKas
SHEPrus, MEPUOJl M YacToTa KoyieOaHWM, JJMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, II0Ka3aTelb IPEIOMIIEHMsI CPelpl), NP ONMCAHUM IPAaBUIBHO TPAKTOBATH
bu3nyecKuit CMBICT UCIOIb3YEMbIX BEIMYUH, 0003HAUYECHUS U €IUHUIIBI (PU3MUECKUX BEIHYHH,
HaXOJUTh (OPMYJIIbI, CBSA3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMHU BEITUYMHAMU,
CTPOUTH TPapUKH U3YUCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHYUNH;

XapaKTepu30oBaTh CBOWCTBA Tel, (U3UYECKUE SBICHHS W TPOLECCHI, HCIOJIb3ys 3aKOH
COXPAaHEHUs SHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYNEPIO3ULUN CHJI, TIPUHLIUIT
OTHOCUTENbHOCTH [anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMIYJbCa, 3aKOHBI
OTPaXEHUsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOIO0 M MAacCOBOIO YHCEN NpHU
SJIEPHBIX PEAKIUAX, MPH ATOM (OPMYIMPOBATH 3aKOH M 3alUChIBATH €r0 MaTeMaTHYeCKOe
BBbIpaXXCHHE;

OOBACHATH (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
o0BbsicCHEHHE W3 2-3 JIOTMYECKUX IIAroB C HCIOJb30BaHMEM 2-3 HU3YUEHHBIX CBOICTBa
busznyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI!;

pemarh pacu€THbIC 3a1aud (OMUparolmuecs Ha CHCTeMy W3 2-3 ypaBHEHH), HCHOJb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H
3aMMChIBaTh KPAaTKOE YCJOBUE, BBIABIIATH HEJOCTAIOIINE WM M30BITOYHBIC TaHHBIEC, BHIOMPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHMs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEATUCTUYHOCT OMYYEHHOTO 3HaUeHUsT (PU3UUYECKON BETNUNHBL;

pacro3HaBaTh NMPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (PU3MYECKHX METOOB,

HCIIOJIB3YsSA OIMHMCAHUC HCCICAOBAHUA, BBIACIATH MPOBCPACMOC MPCANOJIOXKCHUC, OLCHUBATH



MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEIOBAHMSI, IPOBOJUTH BHIBObI,

UHTEPIPETHPOBATH PE3YNIbTATHI HAOIIOACHUN U OIBITOB;

MIPOBOAMTDH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHs] PHEpPruM, 3aBUCHUMOCThH IMEpHOJa
KOJICOAHUH TPY>KUHHOTO MAagTHUKA OT MAcChl Ipy3a M ®KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMILTUTYABI MabIX KoJIeOaHUil, MPsIMOIMHEIHOE pacIpOCTPaHEHUE CBETA, PasjIoKeHHe Oenoro
CBETa B CIEKTP, U3yUYE€HHUE CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKajieé U CBOMCTB M300paskeHuUs
npeaMeTa B coOuparoleit JuH3e, Ha0II0AeHUE CIUIOUIHBIX U IMHEHYaThIX CIEKTPOB U3JIy4EHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0OBaHUS, ONHUCHIBATh X0/
OTIBITA M €T0 PEe3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTDH NMPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONpeAeNnsis cpeiHee 3HauYeHUe
HU3MEpSIeMO BETUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTeNFHOr0 Ipudopa);

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEIIMYMH C MCIIOJIB30BAaHUEM IPSIMBIX
U3MEepeHMil (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIB)KEHUHU 0e3 HaualbHOU
CKOPOCTH, Tepuo/ia KojaeOaHuii MaTeMaTHYeCKOTro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXCHHsI CBETa OT yriia MaJeHUs W YIJia TPEIOMIICHUS OT yria IMaJieHus): TUIAaHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITETIHbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh Pe3yibTaThl MOITYYESHHOM
3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B BHJAE TaOMUI] W TrpaduKoB, MPOBOAUTH BBIBOABI IIO
pe3ynbTaTtaM UCCIIeOBaHMUS;

MPOBOANTH KOCBEHHbIE M3MepeHUsl (GU3NYECKUX BETUYMH (CpeqHsisi CKOPOCTh U YCKOpPEHHUE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaACHUSs, KECTKOCTD MPYKHUHBI,
KOX(P(UIMEHT TPEHHs CKOJBKEHUS, MeXaHudeckas pabdoTa M MOIIHOCTh, YacTOTa U TEPHUOJ
KoJie0aHUN MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparomei
JUH3bI, PAJUOAKTUBHBIA (OH): IJIAHHUPOBATH H3MEPEHHUs, COOMpPATh SKCHEPUMEHTATbHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHHUSI, CIEIys MPEI0KEHHOW HHCTPYKIIUHU, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI M AHAIW3UPOBATh IOJYYEHHBIE PE3yiabTaThl 'c y4€TOM 3aJaHHOM MOTPEUIHOCTH
W3MEPEHHI;

coOJr01aTh MpaBuiia TEXHUKHA 0€30MTaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

pa3nuyaTh OCHOBHBIE IMPHU3HAKH W3YYEHHBIX (M3MYECKHX MOJEJeH: MaTrepuajbHas TOYKa,
abCoIOTHO TBEPIOE TEJIO, TOUCUHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, JIaHEeTapHask MOJIeNb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOT'O S/pa;

XapaKTepu30BaTh MPUHIUIBI ACUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAHUEM HUX ONHUCAaHUs (B TOM YHCIE: CIUIOMETP, NATYNKU MOJOKEHUS, PACCTOSHUS U

YCKOpPEHUS, paKeTa, 3XOJIOT, OYKH, IMEPUCKOM, QoToanmapar, ONTUYECKUE CBETOBO/IBI,



CIEKTPOCKOI, J03MMETp, KaMepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX
SBJICHUI U HEOOX0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX HPOIECCOB IPH pPELIEHUH y4eOHO-
IPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIs IOCTPOEHUS U300paKeHNH B IUIOCKOM 3€pKalle U
coOuparoIiei JTHH3E;

OCYILECTBIIATh MOUCK MH(POpMauu B MIHTEpHETE, CaMOCTOSTEIBHO (POPMYITUPYs TOUCKOBBIN
3alpoC, HaxXOIUTh IYTH ONpEAETCHHs JOCTOBEPHOCTH IOJyYCHHONH MH(pOpMallMd HAa OCHOBE
MMEIOUXCS 3HAHUN U JOIOJHUTEIIBHBIX HCTOYHUKOB;

UCTOJIb30BaTh MPHU BBIINOJHEHUH YUYEOHBIX 3a/laHUil Hay4HO-TIOMYJISIPHYIO JIUTEparypy,
CIPaBOYHBIE MaTepHalbl, pecypcbl cetu VHTepHeT, BiageTh NpUEMaMM KOHCIEKTHPOBAaHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTb COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpManuu u3
HECKOJIbKUX  MCTOYHHMKOB, MYOIMYHO  MPEICTAaBIATh  PE3YyNbTaThl  MPOEKTHOW WM
UCCIIE0BATEIBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BAaTh U3YYEHHBIN IOHATUIMHBINA
amnmnapar M3y4aeMoro pasjena (PU3MKHM U COIPOBOXKAATh BBICTYIUIEHHUE MpPE3EeHTAalUeH ¢ yueéTOM
OCOOEHHOCTEH ayTUTOPHUH 00 YJAFOIIIHXCS.
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